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MORPHEMIC AND DERIVATIONAL ANALYSIS
IN THE CORPUS OF THE UKRAINIAN LANGUAGE

The morphemic and derivational analysis of the corpus of the Ukrainian lan-
guage — is a convenient linguistic tool, which in an online mode helps the user to
carry out the research on the study of morphemes and derivation on the basis of a
great number of illustrative textual materials of the corpus of the Ukrainian lan-
guage, which enables to get new knowledge about the semantic and formal struc-
ture of the Ukrainian word. Morphemic-Derivational Data Base (190 thousand
lexemes are segmented) also enables: to carry out various classifying analyses of
vocabulary according to the quantitative and morphic (www.mova.info).
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One of the tasks of the applied linguistic is getting knowledge
about the structure of the language and the way it functions on dif-
ferent languages layers. The text as result of speech act contains a
definite inventory of language elements, which are selected and
combined in it in accordance with the grammar laws of the language
and are regulated by the norm. Thus, it is right and timely to study
the language phenomena indirectly through the text, where all the
linguistic units of all the languages layers are analysed as single real-
ity under observation. New information technologies, which are de-
signed-in the corpus of the national languages, facilitate the selection
of language phenomena and secure the process of receipt of objec-
tive/impartial data about the way language units function in speech,
expand the wealth of methods and tools applied in linguistic re-
search, improve the researcher’s efficiency. Automatic segmentator
of the Ukrainian text is an example of such a technology, while the
accumulated corpus of the language, that counts 30 million word
forms, will give the science of the Ukrainian language the invaluable

3



KuiBCcbkuii HauioHanbHMii yHiBepcutet iMeHi Tapaca LLleBueHka

materials about the way morphemes function in different types of
Ukrainian discourse.

The morphic segmentator of the Ukrainian text — is a system, on
the input of which there are lexemes (or word forms) of an analysed
text. They are presented in a form of an alphabetic-frequency dic-
tionary. On its output there are the same lexemes (word forms) that
are index-linked by the codes of grammatical belonging to a definite
part of speech and are split into morphs — root morphs, affixal
morphs with a proper index.

The stages of the segmentation of an analysed text into morphs
can be presented in a form of a such sequence:

1% stage: automatic morphological analysis of the
text, involving contextual analysis

[

2"stage: automatic lematisation

|
3 stage: creation of the alphabetic-frequency
vocabulary of the text

[

4™ stage: automatic segmentation of lexemes and
word forms into morphs, construction of the
morphic model of the word

|
5" stage: automatic compiling of morphemic-
derivational word family of the text

1* stage — automatic morphological analysis (AMA) — is an inte-
gral part of a linguistic guarantee of an every system dealing with
automatic processing of textual information.

2"? stage — lematisation, or the output of an initial form for every
textual word form. The solution of this task ensures the possibility of
appealing to the dictionary of initial forms of words and paradig-
matic forms, that are split into morphs.

On the 3™ stage the alphabetic-frequency dictionary is compiled.

On the 4™ stage the segmentation of lexemes and word forms into
morph takes place.

On the 5™ stage derivational word families are constructed.
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The segmentation into morphs starts with the retransmission
literal record into a simplified phonemic record according to a spe-
cial procedure/ algorithm, which takes into account only the posi-
tions of sounds that are pronounced with iotacism: 1, 10, €, ii: makes
the conversion st = ja, 10 = jy. This procedure is obligatory, since it
makes it possible to define the boundary of morphs, when the one-
letter spelling for two sounds appear at the junction of morphs:
oiasmu = Oij-a-mu; ¢aumasis 2 ¢anmasij-a. All the other peculi-
arities of a phonemic record are not taken into account, specifically
palatalized phonemes (spelling is preserved: 6i1p), word stress, since
a simple text, where there are no stress marks, is analysed, etc.

Word forms are segmented into morphs according to the conven-
tional theoretical principles of highlighting the morphs by means of
automatic confrontation with a linguistic model of a morphic structure
of a word in Morphemic-Derivational Data Base (MDDB), where 190
thousand of lexemes are segmented including onomastic and topo-
nymic lexemes. After the completion of the procedure of segmentation
into morphs the word form structure of a word is memorised in sym-
bols: R — root, P — prefix, S — suffix, F — inflection, X — postfix,
I — infix. Representation of each morphic structure of a word in sym-
bols enables to describe each morphic structure automatically with the
help of a software procedure, e. g. 3acmyoumu / P2R6S7TF9 (3a — P2,
i.e. that two initial phonemes are prefix phonemes, cmyo — R6 i.e. that
the third, fourth, fifth and sixth phonemes are root phonemes, u — S7,
the seventh phoneme is the suffix phoneme, mu — F9, i.e. the eighth
and ninth phonemes are inflection phonemes). The morphic structure,
which is automatically formed with the help of a software procedure,
gives full linguistic information about a morph, its structural and dis-
tributional relations with other morphs and it is defined as a working
unit of a dictionary of morphs.

Automatic morphic analysis enables to get information about ho-
monymy and number of allophones of a root morph of an analysed
word. An index from the list of homonymic roots is ascribed to every
root of an analysed root of a language corpus, the invariant form is
ascribed to the allomorph. E.g. the root con has 3 homonymic roots:
coH; (conye); coH, (con); coH; — (pocauna). The root coH, has the
index , the word cow, has the same index number for an allomorph
coHb in a word conwsro. The invariant coH, as well as the index, is
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ascribed to the root cous in a word conwvko. At the stage of a forma-
tion of a morphic base a proper index was manually ascribed to all
of the derivatives of these three roots. This information is given in a
Morphic-Derivational Data Base, where homonymic roots (ca. 3
thousand) and root allomorphs (ca. 2900) are marked. Proper names
(bo6 — proper name, 606 — common noun) do not fall into the cate-
gory of homonymic roots.

Automatic segmentator into morph is used linguistic studies of
morphemic and derivational structure of words, particularly it is used
in such studies:

e in the process of compiling of alphabetic-frequency dictionaries that
contain all types of morphs on the basis of the texts of different types;

e ascertainment and merge of allomorphic affixes into a morpheme
(number of allophones of the roots is transferred automatically
from the basic dictionary to the word form from the text);

e ascertainment of systemic and functional characteristics
of the morphs;

e automatic construction of derivational word families (the
index of homonymic roots is transferred automatically from the
basic dictionary to the word form of the text);

e carrying out the derivational analysis of the word forms.

The formalised description of a morphic structure, which is repre-
sented through the linguistic model of a software procedure, enables
to carry out the modeling of structural relations between forms in the
two planes of an arrangement of a word as a language sign: formal-
ization of plane of expression and plane of content. It enables to
carry out the comprehensive distributional and statistical description
of morphemes taking in account all their meanings and allomorphic
realizations and it enables to compile the dictionary of morphemes of
the Ukrainian language.

The work on the compiling of a dictionary of affix morphemes was
started within the project of the Morphemic and derivational analysis
in the corpus of the Ukrainian language. This work is carried out by
the linguists in an automated on-line mode in order to develop the data
base of word form meanings, this data base can be regarded as a base
of knowledge about invariants and variants of affixes of the modern
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Ukrainian language. This data base contains the list of all affixes of the
Ukrainian language together with the information about their structural
position, semantic structure and world building facilities (see pic.1).

The dictionary is at the stage of compiling and accumulation of
knowledge about every affix in an every word of general basic dic-
tionary of the Ukrainian language, which contains 200 thousand
words. This dictionary will be used as a data base to form the users’
requests connected with semantic structure of affixes, with the phe-
nomenon of morphic juncture in derivatives, to enable automatic
formation of morphemic-derivational word family of the analysed
texts, which are represented in the corpus of the Ukrainian language.
It is not ruled out that one will be able to use these data to carry out
the semantic analysis of the text in future.

Form1 B@ ﬁ
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T nyrmauens Momeyioue croso: Mopporonaria:

Tjroii, ¥70 MaE Bnaty Han kurce1)0cofa, wo Choea Knac | m.ocHoea Tun amicT
KOPUCTUETEA HEBMEREHHM MDIBOM HaK33YBATH,

BEATH r Ben YepHysaHHa i
BEATH KOMYCE, KEDUBETH KU, 4ib-Hefudk

i

Mope. Crpykrypa: RISF/senz/

[ EMAYHMTH ] [Pmargaa‘m” Logaru I [ Bunguri ] [ [Nonaru

Pic. 1. Interface of the program of compiling of the dictionary
of derivational meaning of affixes in operation

Automatic morphic analysis functions as the linguistic classifier
in the process of compiling of an electronic derivational dictionary.
The system of automatic derivational analysis is designed on the ba-
sis this linguistic classifier. The formation of an derivational word
family as item of the electronic derivational dictionary is carried out
on the basis of selection of all words from the analysed text having
the same root. The formation of selections of words having the same
root is a difficult and laborious task, thus it is necessary to formalise
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the material on all the stages of its description, it enables to create
software tools of the linguistic analysis.

Taking into account such principles of derivation as:

1) Morphological means of word building envisage the quantita-
tive and affixal increase of morphic structure of the motivated base
of a derivational pair;

2) Infixes are not regarded to be derivational formants and are added
to the derivational suffixes and prefixes in the process of word building;

3) Compound words belong mainly to the first stage of word building,

formalising principles of description of derivational relations be-
tween motivating and motivated words were designed. It enables to
build the hypothesis-model in operation of a derivational word family.
In this hypothesis-model every following word building act represents
words with more complex in terms of quantity affixal structures of
stems. i.e., that a group of words of an each quantitative and affixal
model of a word is a hypothetic stage of a derivational word family.

The automatic construction of a derivational word family is carried
out by means of toolset of an electronic card (pic. 2). The word is
typed in the field root, that is considered to be the top of a derivational
word family (i.e. the first motivating word of the words having one
root). Then one presses the button Find in order to carry out the auto-
matic grouping of the vocabulary and the classification according to
the word building stages of a hypothetic derivational word family.
It appears in a form of tree dependencies on the screen of the card.

o
IMB il il Reset | Save I Tree I ﬂ;‘“‘iﬂ Find ook I Ironon Go
= ronoayeati 28871 ;I

ronoayeakHa 28872
ronoayioaai 28873
Buronoayeatiuca 15061
noronoayeats 113329
#- nporonoayeatu 126723

=1 ronogHui 28853

ronoaHeHskii 28860

ronoaHeda 28861

Heronoarsi 84800

Hanisronoar 81101

=l ronogHo 28864

HeranoaHo 84801

oo T2 e =i

Pic. 2. Interface of the derivational word family
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This example demonstrates the part of the derivational word fami-
ly of the words with the root -con00-, which is constructed in the
automatic mode on the basis of the selection of the words having one
root of the morphemic and derivational data base of the Ukrainian
language. Each brunch of the derivational tree reflects the relations
of derivational motivation between the main word, which is marked
by a square with either + or-, and the words that finish the brunches
of this main word. Marker “+” denotes that the word is main, i. e.
that it is a starting point of the brunch, while the marker “—” denotes
that this brunch is already extended. The modeling structural and
motivational relations between the words of neighbouring deriva-
tional stages is carried out by means of establishing correspondences
between numeric cods of words which belong to the morphemic data
base: 2onodysamu => 20100y8aHHA, 20100V8aMU = NO20L00VEAMIL.

The classification of the selection of words having the same root
according to the derivational stages is only a linguistic hypothesis
and it needs to be checked. Such tasks are set:

e to check if the words are grouped into selections of words ha-
ving the same root correctly, and to check the placement of them ac-
cording to the derivational stages;

e to define the derivational base and derivational formant in
every derivative;

e to add information about morphonological processes, that
take place in every derivational stage.

On this stage the work is carried out by a linguist, who uses his
knowledge as an expert philologist and who also edits the deriva-
tional word family.

Thus, the morphemic and derivational analysis of the corpus of
the Ukrainian language — is a convenient linguistic tool, which in an
online mode helps the user to carry out the research on the study of
morphemes and derivation on the basis of a great number of illustra-
tive textual materials of the corpus of the Ukrainian language, which
enables to get new knowledge about the semantic and formal struc-
ture of the Ukrainian word. It also enables:

e to carry out various classifying analyses of vocabulary accord-
ing to the quantitative and morphic models;
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e to form root dictionaries, dictionary of affixes and deriva-
tional dictionaries of different styles and discourses;
e to carry out the morphic analysis of now inlet word forms.

Crarrea Haailimaa go pegakunii 12.04.14

Oxcana 3ydaHb, kaua. Gpion. HayK, JOIL.
KHY imeni Tapaca Illepuenka, Kuis

Mopdemnuii i croBorBipHmii anauiz y Kopnyci ykpaincbkoi MoBu

YV ecmammi onucano cmeopenns i npunyunu pobomu Mopghemmno-cnosomaipnoi
6a3u oanux (MCE/]) ykpaincokoi Mo6u, ska 6UKOHYE YHKYIIO MOOYIS-aHANIZAmopa
6 Kopnyci yxpaincokoi mosu. Peecmp cnosnuxa 6asu 06 ’eonye 190 muc. cuis ykpai-
HCbKOI MOBU | 6KIIOYAE NAKEMU NPOSPAM, 30aMHI BUKOHY8amu Pi3Hi 3a0ayi 6 aemo-
MAMUYHOMY peXdcuUMi 8 NpoeKyii na napamempuszo8anuil mexkcm. 30IUCHI08AMU
Mopgemmy cecmenmayilo cl080QOPM, 2pynysamu JIeKCUKy y CnilbHOKOpeHesi ma
cninvroagixcanrvui UGIPKY, KIACUDIKY8amu JIeKCUKy 3a CMpYKmMypHO-MOpGHUMU
Mooenamu; cmeoprosamu anghasimHo-4acmomui Kopenesi ma apikcanvHi Cl106HUKU,
BUKIAOEH] HA THMEePHem-nopmani Www.mova.info.

Knrouosi cnosa: Mopgpemno-crosomsipna 6asa oanux, Kopnyc ykpaincokoi mo-
68U, MOpPpEeMHUIl CecMeHmamop YKPAiHCbKO20 MeKCmYy, eleKMPOHHUL YACMOMHUL
COBHUK, MOPGheMHULL | CIOBOMEIPHULL AHANI3U, CIOBOMBIPHE 2HIZ00.

Oxcana 3y0aHb, KaH1. (GpuiIo. HayK, JOIL.
KHY nmenu Tapaca IlleBuenko, Kues

Mopdemublii 1 cJI0B0O0Opa30oBaTe/IbLHbII aHAIN3
B Kopnyce ykpaunckoro sispbika

B cmamve onucvieaemcsi cozoanue u npunyuner pabomer Mopgpemno-croso-
obpazosamenvroll 6azvl dannvix (MCE/]) ykpaunckoeo szvika, uchonHsouel QyHk-
yuio mooynsi-ananuzamopa 6 Kopnyce ykpaunckozo szvika. Peecmp cnosaps 6azvi
npedcmasnsem 190 moic. c108 YKPAUHCKO20 A3bIKA U BKIIOYACT NAKEMbL NPOSPAMM,
Ccnocobuvle 8bINOIHAMb PSI0 3a0aY 6 AGMOMAMUYECKOM PedlcuMe 8 NPOeKyuu Ha
napamempusupoOSaHHbLil. MEKCI.: NPOU3600UNs MOPHEMHYIO CeMEHMAYUuI0 Clo80-
hopm; epynnuposame 1eKcuxy 6 obuekopresvie u odueagddurcanvhvie 8blOOPKU;
KAACCUDUYUPOBAmMd TeKCUKY HO CIPYKMYPHO-MOPOHBIM MOOENsM, C030a8amb dji-
Gasumno-uacmommuvle KopHegvle u apgurcanbHble C108apU, NPEOCMABIeHHbIE HA
UHmMepHem-nopmaie Www.mova.info.

Knrwuesvie cnosa: Mopgpemno-cnosoobpaszoeamenvras 6a3a 0anuvix, Mopghem-
Hbll ananus, cnoeoobpazosamenvhvil anams, Kopnyc ykpaunckozo ssvika, mop-
hemuplll ceemenmamop YKpauHcKo20 mekcma, clo8000pazoeamenbHoe He300.
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